The Selective Programme (Selectives) at the University of KwaZulu-Natal (UKZN) is a three-year longitudinal, community-based programme within the undergraduate medical curriculum, which aims to develop primary health care (PHC) and public health competencies in students using the community-oriented primary care (COPC) approach. Aim: The aim of this research was to evaluate the Selectives against the Health Professions Council of South Africa (HPCSA) 'core' graduate competencies. Setting: This study was carried out among medical students concluding Selectives at UKZN in 2015. Methods: A cohort of 183 students concluded Selectives in 2015, and thereafter 70 (38%) completed a routine online evaluation of the programme based on the core graduate competencies. Results: Students reported substantial improvements in PHC clinical knowledge, improved understanding of a population perspective on health, and having gained public health knowledge and skills. Conclusion: Selectives is an effective way to use a decentralised PHC learning platform to enable medical students to address some of the HPCSA graduate competencies required for health care professionals and not necessarily covered by other medical disciplines.
Introduction
South Africa faces a quadruple burden of disease and other critical health system challenges. Dealing with these issues requires healthcare professionals (HCPs) to be clinically competent transformational agents able to work in cooperation with other HCPs and stakeholders to address health system deficiencies and social determinants of health. 1, 2 In order to ensure appropriate training of HCPs the Health Professions Council of South Africa (HPCSA) requires medical school curricula and learning to be aligned to 'core' graduate competencies (Figure 1 ), so that millennial graduates are skilled clinicians able to provide professional and ethical health care that is needed by the whole population. 3 These core competencies are consistent with three other global educational imperatives, namely improving medical students' understanding of a population health approach; 1,2 ensuring students appreciate the 'upstream' or social determinants of health and disease; 1, 5 and improving their research capacity and ability to be reflective learners. 1, [6] [7] [8] The challenge for educators is to inculcate in medical students a population-based approach to health care, an understanding of the social determinants of health and an ethos of research scholarship, when most of the curriculum is biomedically focused. 9 In addition, educators need to ensure that these educational imperatives enable students to become socially responsive and accountable change agents in the ailing healthcare system. 10, 11 The Selective Programme (Selectives) in Nelson R Mandela School of Medicine at the University of KwaZulu-Natal (UKZN) comprises three four-week modules in the second, third and fourth academic years of the six-year undergraduate medical curriculum. Selectives is an innovative longitudinal, community-based educational initiative built around the principles of community-orientated primary care (COPC), which integrates primary health care (PHC), clinical care and a population perspective using public health knowledge and skills ( Figure 2 ). 12, 13 At the start of Selectives 1, second-year medical students who come from five provinces in South Africa and Lesotho choose a defined community close to their home where they can experience clinical PHC and make a community diagnosis in a decentralised teaching platform. 15 At these sites students engage the community through patients at the PHC level, and move from a focus on sick patients to a population-based and public health perspective. The Selectives site facilitator is a PHC practitioner who is not part of the medical school teaching staff. 16 Students progress from observing patient care in PHC facilities in Selectives 1 (second year) to participating in patient care in Selectives 2 and 3 (third and fourth year respectively). In addition, in Selectives 1 they evaluate PHC services, identify the range of PHC resources available in the community, and develop their understanding of evidence-based medicine. In Selectives 2 each group conducts a community-based survey to quantify a need previously identified in the community. 17 The research findings inform each group when implementing their health-promotion activity in Selectives 3, which closes the COPC cycle. 3 Students also experience a home visit to the same family each year for the three years of their Selectives.
The prescribed learning outcomes address many aspects of the HPCSA core competencies as well as the three educational imperatives ( Table 1 ). The design, coordination, delivery and assessments of students in the Selectives module is the collective responsibility of academics from the Family Medicine, Public Health Medicine and Rural Health disciplines. Successful completion of these modules is a prerequisite for graduating from the medical programme.
Selectives offer medical students at UKZN authentic early exposure to PHC clinical care and community health issues. 19 The programme is designed to ensure community engagement (rather than community tourism) and enhance student understanding of PHC. 12 Students gain clinical acumen by spiral learning from a range of PHC practitioners in their 'home' communities. Both clinical and public health assignments assist students' learning and enable engagement with individuals, communities and health facilities in a structured manner; this helps them gain a population perspective of health and better understand social determinants of health within the community. 20 Experiential, transformational learning therefore occurs in authentic community settings.
In moving from the traditional disease-focused approach, the COPC model enables students to appreciate and respond to the social determinants of health, recognise community needs and learn how PHC interventions can be measured using epidemiological principles as well as the value of working with multidisciplinary teams. Selectives also enable students to gain insight into the proactive role of PHC providers as stakeholders in integrated preventative, promotive and curative services.
Although learning about many of the core competencies expected of medical graduates by the HPCSA is included in Selectives, the programme has never been formally evaluated. The aim of this study was to evaluate students' perception of the extent to which the core graduate competencies are met by the Selectives at UKZN.
Research methods and design
An observational descriptive case-study design was used. All medical students concluding Selectives in 2015 were encouraged to complete an anonymised online questionnaire. The questionnaire was custom developed to enable students to reflect on: their experiences during the Selectives blocks in a PHC setting; their learning about PHC and a population perspective; their public health knowledge and skills developed through the Selectives assignments.
Both quantitative (closed-ended questions) and qualitative (open-ended questions) data were collected, which covered the six core competencies from the HPCSA framework (see Table 1 ). The questionnaire used a three-point Likert scale to quantify students' responses, which were categorised as 'Agree' , 'Neither agree nor disagree' and 'Disagree' . The qualitative data were analysed thematically to determine students' experience and learning with reference to the core competencies.
Ethical approval for the ongoing evaluation of the Selectives was sought and obtained from the Biomedical Research Ethics Committee of UKZN (R201/04).
Results
A cohort of 183 medical students completed all the requirements of the three Selectives modules in 2015. Seventy (38%) students voluntarily completed the online Selectives evaluation questionnaire. The majority of students were young (mean age 22 years), Black African (70%) with 62% of the cohort being female. Students were from areas self-categorised as rural (37%), peri-urban or township (27%) and urban (36%). The areas where they chose to conduct their Selectives closely reflected the locations of their homes (39% rural, 29% peri-urban and 32% urban). This is supported by the fact that 83% of the class indicated that they had slept at home during the Selectives period, compared with 29% who normally sleep at home during the term.
The majority (58, 83%) of students expressed appreciation of the learning platform provided in community-based sites, and found this PHC platform to be conducive to learning. Students reported that the experiential learning at these PHC sites provided opportunities to understand the role of various PHC practitioners, perform PHC consultations, gain a population perspective on health, and begin to develop an understanding of the South 
With regard to scholarship, the majority (54, 77%) of students reported that the Selectives experience allowed them opportunities to learn about research and to gain practical research skills. They reported having a better understanding of both research methods and the research process, as well as of descriptive epidemiology and biostatistics. They also stated that they had an increased awareness of plagiarism, intellectual property, ethics and study participant confidentiality.
In addition, students reported developing skills in accessing and appraising literature relevant to their research topics; processing and analysing data; and writing and presenting evidence-based reports. Students reported that the research project and other tasks required them to learn and apply clinical epidemiology while gathering authentic patient information to measure their identified research question. Reflective learning capability was also reported to have improved.
Qualitative comments attest to students' learning in the six core competencies, as presented in Table 2 .
Discussion
The Selective Programme has become an integral part of the undergraduate medical curriculum in the second, third and fourth academic years at UKZN. A unique feature of this programme is the location of the Selectives within the home community of the student. Most students (83%) live at home during their Selectives, thus enabling them to experience PHC in a familiar setting. In addition, two-thirds of students conducted their Selectives in sites situated in rural or disadvantaged communities, thus
African health system ( Figure 3 ). The knowledge and skills gained in the Selectives addresses many of the HPCSA core graduate attributes.
In addition, the majority of students reported that the prescribed tasks improved their communication skills as they presented research findings in a scientific poster (53, 76%), delivered PowerPoint® presentations (52, 74%) and prepared written learning portfolios.
Students appreciated the opportunity of working in collaboration with members of the interprofessional PHC team. They also valued feedback from peers and other health workers when working together as groups, a process that they found to be supportive of their learning.
In terms of leadership and management, students reported that Selectives helped them to developed generic skills including time management, teamwork, self-directed learning and the use and application of information technology. In addition, students said they learnt to think in new ways during the Selectives.
Selectives highlighted for them the important role that graduate professionals can play as health advocates. They reported that the authentic PHC consultations contributed to their learning how to motivate behaviour change in individual patients. In addition, building on their community research they indicated that they gained skills as health advocates as they prepared and implemented the health-promotion intervention plan in their chosen community. Students reported that the Selectives improved their clinical skills, as they learnt from a variety of HCPs through exposure in a PHC setting. They also reported an increased understanding of their professional roles and responsibilities, learnt from observing and working with other HCPs in the various PHC sites.
Students reported that the Selectives improved their communication skills with patients and colleagues. This is consistent with other reported findings, where early exposure to clinical care helped students learn about the importance of good doctor-patient relationships and improved their communication skills. 23, 24 Early clinical exposure has also been shown to increase students' understanding of what it means to work as an HCP, their clinical confidence and competence, as well as their motivation to master preclinical theoretical content. 25 supporting the goal to encourage and advance health professional education and training in decentralised rural training sites.
Positive clinical and educational experiences in rural settings or underserved areas as part of undergraduate medical education are reported to be one of the best predictors of graduates choosing to work in such areas. Selectives may thus be enabling UKZN to advance their social accountability agenda of training for the needs of this country, with (hopefully) a greater number of graduates choosing to work in rural and underserved areas in South Africa in the future. 21, 22 Whether they ultimately choose to work in these marginalised communities, Selectives will to some extent prepare them for the compulsory community service that all health professionals need to complete before being able to register in this country. [I learnt from] 'identifying a chronic patient (a neonate) which I followed up for three years' (Female, 24+ years old, rural area) 'I enjoyed the integration of theory of medicine into practical aspect. Using a patient-centred approach was useful to gain rapport, insight and perspective about diseases and how they impact on our patients' (Female, 21 years, city suburb)
[Doing home visits] 'gave me an in-depth understanding of environmental, social, economic and cultural determinants of health' (Male, 24+ years old, rural area)
[Selectives] 'helped me to acknowledge that a patient is more than a bunch of symptoms put together to form a diagnosis. There is a psychological and physical and emotional aspect as well' (Female, 22 years, city suburb) 'I enjoyed that we were able to go into the communities and learn through experience in a non-threatening environment where there was no pressure to perform as is experienced in the hospital setting' (Female, 22 years, small town) 'The home visit was a highlight for me and I was always looking forward to because I got an opportunity to see how a disease impacts the family and how can the family get involved in managing the disease' (Male, 22 years, city centre) 'I enjoyed the use of the Gibbs reflective cycle -it gave me a holistic knowledge on how to approach situations of a similar nature differently; it also gave itself to self-reflection' (Female, 21 years, rural area) similar resource-constrained settings to explore innovate ways to make research meaningful and relevant.
In addition, locating population-based learning within PHC settings advances the social accountability agenda, as these students are equipped to conduct patient-based studies. 35 There are, however, limited descriptions of innovative ways to engage students in 'real-life' population-based PHC experiences, and even fewer that link research training to a community-based academic programme.
The internal validity of this study is limited by selection and information bias. Only 70 (38%) students completed the end-ofprogramme online evaluation. Although anonymised the data may reflect a social desirability bias.
Challenges
There are challenges in securing adequate numbers of suitably trained faculty supervisors to guide the groups. Due to the bulky nature of medical curricula and the off-site location of research, groups and supervisors complained of time pressures to prepare the research protocols and posters within short deadlines. The majority of students accepted on the medical programme are first-time tertiary education entrants with limited prior research exposure, and many are English secondlanguage users. For some these barriers affect the quality of their research outputs.
Conclusion
The Selective Programme is an innovative and effective curricular way to extend the learning platform. It allows for the incorporation of PHC teaching and research training as well as creating a greater awareness of 'upstream' health factors, at minimal cost to the faculty, utilising the COPC approach. Selectives facilitated learning for the majority of the cohort, enabled students to gain clinical, communicative and collaborative skills, increased their understanding of local needs, and exposed them to their advocacy role as possible change agents for the community. Many of the HPCSA 'core competencies' for healthcare practitioners are addressed by the Selectives experience and by students' completion of the required assignments.
Selectives at UKZN has evolved into the current format over the last decade. There is, however, a need for a more systematic process to benchmark students' gain in PHC skills, a population perspective and public health knowledge and skills. Further research with communities and healthcare workers at clinics will help us understand the extent to which the Selectives research and interventions by undergraduate students are beneficial to the PHC providers and communities. Graduate tracking is also essential to assess the number of healthcare workers who work in under-served communities or become physician scientists because of the Selectives.
In addition, precedence should be given to academic activities that integrate clinical activities and research into the curriculum, incorporate reflective learning, and create an awareness of a population perspective on clinical problems and the influence of the social determinants on health and disease, if UKZN is to meet its social accountability agenda.
Ethical approval
Ethical approval for the study was sought and obtained from the Biomedical Research Ethics Committee of UKZN (R201/04).
In addition, early clinical exposure has the potential to enrich the curriculum, as exposure to authentic clinical settings encourages an orientation towards the needs of society, which can have a formative influence on students choosing more socially responsive careers. 19 In this study students reported that their engagement with authentic experiences at PHC facilities, in homes and in the community increased their understanding of health systems. The COPC approach enabled them to move from clinic-based PHC to learning about a population perspective, and helped them to develop public health knowledge and skills. Through the various assignments and engaging in the extended learning platform provided through the community engagement, students reported that they developed self-reliance, teamwork and collaboration as they learnt to work with other members of the PHC team, communication and interpersonal skills, as well as scholarship and research skills.
In addition, the extended learning platform facilitated the formation of long-term relationships with their peers and community members and helped them gain a deeper understanding of the health needs of a population, the healthcare system and its responsiveness to community health needs. Other studies have shown that early clinical exposure helps students develop these 'soft' skills, which are essential for the practice of medicine in the twenty-first century. 25 In keeping with other studies, students recognised the benefits and value of their research experience gained during their Selectives, which exposed them to translational research in a manner that was inseparable from patient contact and clinical care. [26] [27] [28] [29] 30, 31 This experience was formative for the UKZN students as it also influenced subsequent health-promotion interventions planned by the students. The health-intervention projects allowed students to develop communication, advocacy and collaborative skills as they worked with other members of the PHC team to address issues identified in their community diagnosis and research. By using the research findings as the basis for their health-promotion intervention plan, the medical students learnt to be responsive to the needs of local communities, and to be socially accountable and transformative agents. 1 Following completion of the Selectives, students perceived themselves as more experienced in information retrieval and writing skills, important skills in an era of evidenced-based medicine. The Selectives thus provided an authentic and useful research experience, while responding to the challenge of including research training in the design of the modern medical curriculum. Other studies suggest that early exposure of medical students to practical research activities improves their attitudes towards research and scholarship. In addition, research experience during training has been linked to medical graduates pursuing research-related careers and becoming physician scientists, which promotes scientific output. 32−34 In addition, improved research capacity and use of evidence-based approaches for decision-making acquired by Selectives students should result in better clinical care, safety and competency.
These benefits justify the integration of research teaching into medical curricula in order to improve patient care. 30 In the absence of literature describing other innovative ways to engage students in population-based primary care research, it is hoped that this study will encourage health professions educators in
